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A summary of the guidance relating to four lifestyle risk factors for recurrent stroke:  




Stroke is a major cause of mortality, disability and family disruption; yet prevalence continues 
to rise despite advances in prevention and treatment. Many risk factors for stroke are 
modifiable, including life style behaviours i.e. tobacco and alcohol use, diet and physical 
activity. Patterns that influence lifestyle behaviour are believed to be embedded in family life. 
Primary and secondary prevention of stroke are important health promotion issues. 
 
Objective 
To summarise government recommendations and contemporary evidence-based guidelines 
regarding four lifestyle risk factors for recurrent stroke. 
 
Methods 
Structured review methods were used. 
 
Conclusions 
Modifiable lifestyle risk factors for stroke and recurrent stroke have been identified and brief 
interventions are known to be cost effective health promotion tools. However, very few 
studies have tested the effectiveness of behavioural interventions designed to address lifestyle 
risk factors for recurrent stroke and none have tested the effectiveness of family-centred 










Each year, approximately 15 million people worldwide have a stroke; of these, 5 million die 
and another 5 million are chronically disabled, resulting in considerable burden for 
individuals, families, wider communities and government exchequers (Mackay and Mansah, 
2004). In 2002, ischaemic heart disease and stroke together accounted for 36% of mortality in 
the developed world, with stroke being the second highest cause of death and fourth leading 
cause of disability among adults (Mathers et al, 2006; Lopez et al, 2006). In the United 
Kingdom, the incidence is high and stroke is the most common cause of disability in the 
community-dwelling adult population (Mackay and Mansah, 2004); there are approximately 
150,000 cases per year in the UK, including 13,000 cases per year in Scotland (Carroll et al, 
2001; Scottish Health Statistics, 2006). Major modifiable risk factors for stroke include 
hypertension, abnormal blood lipids, tobacco use, obesity, unhealthy diet and physical 
inactivity. Other significant modifiable risk factors include alcohol use, and psychosocial 
stress (Mackay and Mansah, 2004).  
 
Stroke recurs in approximately 25% of patients during the first 5 years post-stroke; 
recurrence may result in death (25% within the first 28 days), increased disability or 
institutionalisation (Redfern et al, 2006; Hankey et al, 2007). Risk factors for recurrence are 
the same as for first-ever stroke (Hankey, 2002; Chest Heart Stroke Scotland, 2004).  
Improvements in the control of hypertension, the use of statins and a reduction in tobacco use 
have resulted in a decline in the incidence of stroke in many developed countries, including 
Scotland. ‘However, the absolute number of strokes continues to rise because of the ageing 
demographic of the global population’ (Mackay and Mansah, 2004; Scottish Government, 
2008a). It is important therefore, that effective health promotion strategies and interventions 
are implemented, including those designed to address the modifiable lifestyle risk factors for 
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stroke and recurrent stroke i.e. tobacco use, diet, alcohol consumption and physical activity 
(Sit et al, 2007). This paper summarises government recommendations and contemporary 
evidence-based guidelines in relation to these four lifestyle risk factors. The intention is to 
provide an easily accessible information resource, which nurses and allied health 
professionals can use to inform their practice as it relates to lifestyle risk factors for recurrent 
stroke. This paper also presents a summary of the findings from a systematic review of the 
stroke secondary prevention literature, which aimed to determine the effectiveness of 
behavioural interventions (Lawrence et al, 2009a). These evidence-synthesis activities were 
undertaken as part of the evidence-building phase of a programme of research (Medical 
Research Council 2008) which is concerned with the development and evaluation of a 
behavioural intervention designed to address these four lifestyle risk factors for recurrent 
stroke. Other issues relevant to the programme of research are also reported here and include 




Reviews of the literature relating to epidemiology, causation and evidence-based guidelines 
were conducted for the four lifestyle risk factors, tobacco use, diet, alcohol consumption and 
physical activity. Key word searches were conducted in a range of electronic databases 
including MEDLINE, CINAHL, Cambridge Scientific Abstracts, and repositories of 
evidence-based guidelines such as the Department of Health, National Institute for Health 
and Clinical Excellence (NICE) and the Scottish Intercollegiate Guidelines Network (SIGN). 
The peer-reviewed protocol for the systematic review has been published on the Joanna 




Tobacco use/Smoking as a risk factor  
Epidemiological studies have demonstrated that cigarette smoking is a major independent risk 
factor for stroke (Goldstein et al, 2006; Campbell et al, 2008, Sacco et al, 2006).  The risk 
associated with smoking is present at all ages, in both sexes and among different racial/ethnic 
groups (Sacco et al, 2006).  The 2-4 fold increase in risk is associated with the promotion of 
vasomotor and platelet dysfunction, vascular stenosis and thrombosis (Goldstein et al, 2006; 
Galimanis et al, 2009).  Smoking has also been found to negatively influence the lipid profile 
(Campbell et al, 2008; Galimanis et al, 2009).  In addition, there is growing evidence that 
exposure to environmental tobacco smoke increases the risk of stroke (Lee and Forey, 2006; 
Heuschmann et al, 2007).    
 
In light of the above, smoking cessation and the avoidance of second-hand tobacco smoke are 
important strategies in the prevention of stroke and stroke recurrence.  The risk of stroke 
decreases after stopping smoking, with the elevated risk disappearing after five years (Sacco 
et al, 2006). While the prevalence of smoking is reducing, 22% of the UK population and 
27% of the Scottish population continue to smoke (NHS Health Scotland, 2007). The 
prevalence of smoking is known to be linked to socio-economic status; for example, levels of 
smoking are as high as 35-40% in Scotland’s more deprived areas (NHS Health Scotland, 
2007). 
 
Smoking Cessation Guidelines highlight the important role that nurses should play in raising 
the issue of smoking/smoking cessation (NICE, 2006, 2008a; NHS Health Scotland/ASH 
Scotland, 2004, 2007).  Brief interventions are recommended, which involve the provision of 
opportunistic advice, discussion and encouragement (NICE, 2008a). Brief interventions 
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typically take between 5 and 10 minutes and can be delivered in a variety of health care 
settings. People who wish to stop smoking should then be referred to an intensive support 
service (e.g. NHS Stop Smoking Service).  It is recommend that both behavioural and 
pharmacological support be provided as together these interventions quadruple a person’s 
chances of being able to stop smoking successfully (NHS Health Scotland/ASH Scotland 
2004). Pharmacological support can take the form of nicotine replacement therapy, 
varenicline (Champix) or bupropion (Zyban) (NICE, 2008a; NHS Health Scotland/ASH 
Scotland 2004; 2007). 
  
Obesity and unhealthy diet as a risk factor 
Obesity (Body Mass Index (BMI) ≥30) kg/m2 has long been recognised as a risk factor for 
stroke, largely because of the associated increase in dyslipidaemia and hypertension.  
However, BMI has also recently been found to predict occurrence of cerebrovascular disease 
even after adjusting for traditional risks factors, including hyperlipidaemia and hypertension 
(Wilson et al, 2008). The prevalence of obesity in Scotland in 2003 was estimated to be 22% 
in men and 26% in women, while 65% of men and 60% of women were either overweight 
(BMI 25-29.9 kg/m2) or obese (BMI ≥30 kg/m2) (Scottish Executive, 2005). Similar figures 
have been reported for England where, 24% of both men and women were obese, while 65% 
of men and 56% of women were overweight or obese (NHS Information Centre (NHS IC), 
2008).  
 
Various other dietary factors also affect risk of stroke, including intakes of saturated fat, fruit 
and vegetables, fibre, oily fish, sodium, potassium  and B vitamins (reviewed by Galimanis et 
al (2009), Ding and Mozaffarian (2006) and Spence (2006)). These dietary factors are likely 
to act by influencing the development of atherosclerosis and hypertension.  
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Scottish Intercollegiate Guidelines Network (SIGN) Guideline 97 and the Royal College of 
Physicians (RCP) Intercollegiate Stroke Working Party (ISWP) recommend that, in order to 
prevent stroke, the diet should be low in saturated fat, include two portions of fish per week 
(of which one should be oily) and incorporate at least five portions of fruit and/or vegetables 
per day (SIGN, 2007; ISWP, 2008; NICE, 2008b). It is also recommended that the amount of 
salt in the diet should be reduced (ISWP, 2008) and intakes should not exceed not more than 
6g salt per day (SIGN, 2007). Essentially the dietary advice to prevent recurrence of stroke is 
consistent with the healthy eating advice illustrated in the ‘eatwell plate’ promoted by the 
Food Standards Agency (FSA) (FSA, 2007).  In addition, the RCP guidelines point out that 
there is no evidence that oral vitamin supplementation will reduce risk of stroke (ISWP, 
2008). 
 
The current Scottish diet is far from close to achieving these recommendations. Only one in 
five people eats five or more portions of fruit and vegetables per day (Scottish Executive, 
2005), sugar-sweetened soft drink consumption is increasing, average salt intakes are 13.2g 
for men and 8.2g for women, while oily fish consumption is low and has not improved since 
1996 (Lang et al, 2006). 
  
As well as incorporating these ‘healthy eating’ recommendations when giving dietary advice 
on secondary prevention of stroke, undernutrition is common amongst survivors of a stroke 
and poor nutritional status may predict poor long term outcomes (FOOD Trial Collaboration, 
2003). In the rehabilitation phase, nutritional adequacy should be ensured, especially if the 
person who has had a stroke experiences neurological deficits that may affect chewing and 
swallowing (ISWP, 2008). 
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Alcohol consumption as a risk factor 
Alcohol has been identified as a risk factor and, paradoxically, a protective factor for stroke, 
having a net detrimental effect for haemorrhagic stroke, and a net beneficial effect for 
ischaemic stroke (Rehm, 2006). The association between alcohol consumption and risk of 
haemorrhagic stroke appears to be an almost linear dose-response relationship, with greater 
levels of consumption being associated with higher risks of stroke. In relation to ischaemic 
stroke, low levels of alcohol consumption are associated with reduced levels of risk, 
suggesting a protective effect for consumption up to three standard units of alcohol per day 
(Reynolds et al, 2003). However, consumption of seven or more units a day is associated with 
an increased risk of ischaemic stroke (Sacco et al, 1999). The risks for individuals, who in the 
past were heavy drinkers, may reduce if they lower their consumption to a moderate level. 
However, definitive levels of risk for recurrent stroke in such individuals are not known. 
 
Sensible drinking guidelines from the Health Departments of the UK are defined in terms of 
daily benchmarks, which are currently no more than 3-4 units per day for men and no more 
than 2-3 units per day for women.  Drinking within these limits is unlikely to incur significant 
risks to health (Scottish Government, 2008b; Department of Health, 2009). In the UK, 
according to the Office for National Statistics (2009), on at least one occasion in a typical 
week 38% of men drink more than 4 units in one day and 25% of women exceed 3 units., 
with 21% of men and 10% of women regularly consuming more than twice the recommended 
limits for low-risk drinking. 
 
The use of screening tools is recommended to ensure that a person’s level of alcohol 
consumption is determined as accurately as possible. AUDIT (Babor et al, 2001) and FAST 
(Fast Alcohol Screening Test) (Hodgson et al, 2001) are two validated instruments that can 
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be quickly and easily used by nurses.  People who are drinking above the ‘sensible’ drinking 
limits (females: a total of 15-35 units/week; males: a total of 22-50 units/week) should be 
encouraged to reduce their alcohol consumption through the delivery of a brief intervention.  
This should be delivered in an empathic and motivational style (Miller and Rollnick, 2002).  
People who are drinking more heavily (females: a total of 35+ units/week; males: a total of 
50+ units/week) should be referred to local specialist alcohol services for support. 
 
Physical inactivity as a risk factor 
Physical inactivity is known to be associated with an increased risk of stroke (Goldstein et al, 
2006). There is substantial evidence to support the beneficial effect of regular participation in 
physical activity on the numerous atherosclerotic risk factors for stroke including 
hypertension, insulin resistance and glucose intolerance, low-density lipoprotein cholesterol 
concentrations and obesity (Sacco et al, 2006). Levels of physical activity influence the risk 
of both ischaemic and haemorrhagic stroke (Lee et al, 2003; Wendel-Vos et al, 2004). Lee et 
al (2003) concluded that highly active individuals had a 27% lower risk of stroke incidence or 
mortality than low active individuals, while those who were moderately active had a 20% 
lower risk of stroke incidence or mortality compared with those with lower activity levels. 
These conclusions were supported by Wendel-Vos et al (2004), who reported that being 
moderately or highly active at work was linked to a 43% and 36% stroke risk reduction 
respectively, while high and moderate leisure time activity levels were linked to a stroke risk 
reduction of 20-25% and 15%.   
 
Although there is now evidence that physical activity is an important modifiable risk factor 
for stroke, Bassett et al (2008), reported that 30% of the Scottish adult population are 
sedentary and only 42% meet the current physical activity recommendations. In England, 
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60% of men and 82% of women failed to meet the recommended levels of activity (NHS IC, 
2009). Those people over 55 years of age and living in more deprived circumstances were 
most likely to adopt a sedentary lifestyle and least likely to meet the activity 
recommendations (Bassett et al, 2008). 
 
The most recent guidelines for older adults (aged > 65 years) and those who have significant 
chronic health conditions (Nelson et al, 2007) are similar in many respects to the updated 
guidelines for healthy younger adults (18-65 years) (Haskell et al, 2007).  Both recommend 
that for health maintenance, individuals should engage in moderate intensity aerobic activity 
for a minimum of 30 minutes on 5 days per week or for those who are already fit, 20 minutes 
of vigorous intensity activity 3 days per week. In addition, resistance exercises to maintain or 
improve strength of the major muscle groups should be undertaken at least twice per week. 
These amounts of activity should be additional to routine activities. It is further recommended 
that older adults should perform exercises to maintain or improve flexibility and balance 
regularly each week (Nelson et al, 2007). Activity and exercise participation by stroke 
survivors is endorsed by the Scottish Intercollegiate Guidelines Network (SIGN, 2008) 
Clinical Guideline 108, and the RCP Intercollegiate Stroke Working Party (ISWP) (2008), 
both of which advocate that unless there are specific contraindications, all stroke patients 
should engage in lifelong  regular exercise. 
 
However, many people who have had a stroke are reluctant or less able to exercise because of 
their residual disabilities, leading potentially to a cycle of sedentarism, deconditioning and 
increased risk of stroke recurrence. It is recognised, therefore, that these patients should have 
an individualised activity plan, developed in consultation with a health professional such as a 
physiotherapist, which meets their physical fitness needs in a safe and progressive manner 
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while taking activity limitations into account (Nelson et al, 2007; Gordon et al, 2004; ISWP, 
2008). People who have had a stroke should be screened to ensure their suitability for 
exercise and a physiotherapist should assess components of physical fitness to ensure that the 
optimal exercise dosage is prescribed for each individual (Gordon et al, 2004). Activity plans 
should comprise aerobic, strength, flexibility and balance components with the variables of 
intensity, duration and frequency manipulated to provide an achievable and effective training 
response (Gordon et al, 2004). However, it is recognised that the evidence that informs the 
exercise recommendations relates more to primary than to secondary prevention of stroke, 
and that further research is required (ISWP, 2008). 
 
The role of stroke nurses  
Health promotion is an important aspect of nursing practice (Nursing and Midwifery Council, 
2004), and stroke guidelines describe the nurse’s role in providing information and education 
regarding healthy lifestyle behaviours (NHS Education for Scotland (NES), 2006; SIGN 
Guideline 108, 2008; ISWP, 2008). The provision of information, education and 
interventions designed to instigate and support lifestyle change, has the potential to save lives 
and reduce the extension of disability, and consequently the associated economic costs to 
health and social care services, as well as the personal cost to individuals and their families. 
Current guidelines recommend that all stroke patients should be given lifestyle information 
and advice and that healthcare practitioners working in primary care should follow up any 
interventions instigated whilst in hospital (Scottish Executive, 2002; NES, 2006; ISWP, 
2008).  A recent UK survey reported that almost half of stroke patients received no 
information about dietary change and one third reported having received no information 
about physical exercise (Stroke Association, 2006); another UK-wide survey found that the 
majority of stroke patients (54%) had received no lifestyle information at all (Healthcare 
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Commission, 2005). And whilst health promotion has been described as an essential element 
of stroke nursing (Burton and Gibbon, 2005), stroke rehabilitation nurses have been found to 
focus on meeting the physical needs of patients rather than on wider, more long-term needs 
such as changes in lifestyle behaviours (Burton, 2000).  
 
Systematic review of behavioural interventions 
Focus groups held with Scottish stroke nurses identified a gap in the evidence-base regarding 
effective health promotion interventions for people who have had a stroke (Rowat et al, 
2009). This finding was confirmed by the systematic review reported here, which identified 
only four studies that had tested the effectiveness of secondary prevention, lifestyle 
interventions, following stroke. 
 
In America, Ovbiagele et al (2004) evaluated an in-hospital, secondary prevention 
programme, Stroke PROTECT, which was delivered to 112 patients, admitted following 
transient ischaemic attack or ischaemic stroke. Eight medication/behavioural secondary 
prevention measures were initiated, including counselling regarding smoking cessation, 
exercise and diet; personal risk factors were addressed by means of an educational 
component. Participants in this cohort study were followed up over the course of 90 days 
post-discharge. The programme was found to improve adherence to medication regimes, 
however it was less successful with regard to lifestyle behaviours. Joubert et al (2009) 
reported the results of a randomised controlled trial (RCT) of a model of integrated care, 
involving collaboration between a specialist stroke service and General Practitioners. The 
Integrated Care for the Reduction of Secondary Stroke (ICARUSS)’s primary aim was to 
promote the management of vascular risk factors through ongoing patient contact and 
education. Stroke patients (n=186) were randomised to either ICARUSS or usual care and 
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were followed up over 12 months. ICARUSS was found to significantly reduce systolic blood 
pressure and BMI and participants had significantly increased physical activity relative to 
controls, sustained over 12 months. 
 
The literature review also identified a Scottish RCT that had tested a secondary prevention, 
lifestyle intervention delivered in an outpatient clinic (Ellis et al, 2005). In the intervention 
group (n=100), this nurse-led intervention demonstrated increased levels of satisfaction with 
regard to the receipt of lifestyle information but had no demonstrable positive impact on 
lifestyle risk factor modification at three month follow-up.  
 
In Hong Kong, Sit et al (2007) used a quasi-experimental method to investigate the effects of 
a nurse-led, community-based intervention designed to address four lifestyle risk factors for 
recurrent stroke i.e. tobacco use, diet, alcohol consumption and physical activity. The 
educational intervention was delivered to 147 patients; outcomes were measured after three 
months. Significant positive effects of the intervention were demonstrated in terms of stroke 
knowledge and the instigation of improvements to diet; no changes were demonstrated in 
relation to smoking and alcohol consumption. However, this study was remarkable due to the 
healthy pre-stroke lifestyles of the participants, 95% of who were ‘not smokers or drinkers’ 
and 75% of whom ‘walked for exercise’ prior to stroke.  
 
Relevance/efficacy of a family-centred approach to stroke care 
As described above, stroke affects the whole family (Smith et al, 2004; Visser-Meily et al, 
2006; NICE, 2008c), and Wade (2001) has described family life as influencing lifestyle 
behavioural patterns. The effectiveness of involving family members in an educational 
lifestyle intervention for cardiac patients has been demonstrated (Worcester et al, 2003) and 
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yet, as evidenced by the systematic review described above,  there is a lack of research, 
nationally and internationally, which has adopted a family-centred approach to supporting 
lifestyle change post-stroke. 
 
CONCLUSION 
Stroke is a major event, which has a devastating impact on individuals and families as well as 
on government exchequers (Mackay and Mansah, 2004). Modifiable lifestyle risk factors 
have been identified (Mackay and Mansah, 2004) and the secondary prevention of stroke is 
an important health promotion issue, with regard to which stroke nurses are ideally placed to 
play an important role (NHS NES, 2006; ISWP, 2008; SIGN, 2008). Lifestyle behaviours are 
believed to be influenced by family life (Wade, 2001), and yet, no lifestyle interventions that 
had adopted a family-centred approach to the secondary prevention of stroke were identified 
by the systematic review of the literature.  
 
The guidance summaries and the systematic review of the literature reported here were 
undertaken as evidence-building elements of a programme of health promotion research. 
Other aspects of this programmatic research include a questionnaire survey of Scottish stroke 
nurses (Lawrence et al, 2009b) and a Scotland-wide focus group study which explored the 
perceptions of patients and family members, regarding the receipt and utility of secondary 
prevention lifestyle information (Lawrence et al, 2008). The results and findings from these 
studies will contribute to the secondary prevention evidence-base, resulting in a more 
substantial body of evidence upon which to found the development of a family-centred 
behavioural intervention that will address the lifestyle risk actors for recurrent stroke and 




Recommendations for education  
• Nurses and allied health professionals need to have appropriate knowledge and skills 
(and attitudes) to be able to deliver a brief intervention.   
• Health promotion skills should be addressed in undergraduate and postgraduate 
courses.  
• Nurses and allied health professionals should be encourage to undertake specific 
training in the delivery of brief interventions and motivational enhancement, where it 
exists (e.g. tobacco, alcohol). 
 
Recommendations for practice 
• Health promotion following stroke should be regarded as a multidisciplinary issue.   
• Available resources should be used, including validated screening tools, delivering 
brief interventions and referring to specialist services, as appropriate.   
• Nurses and allied health professionals should ensure that they provide current, 
evidence-based information regarding lifestyle risk factors for recurrent stroke to 
patients and their families. 
• Lifestyle advice should be personalised (individualised) and based on a thorough 
lifestyle assessment; achievable, practical goals should be negotiated with patients 
and/or their families. 
• Secondary prevention interventions instigated whilst in hospital should be followed 
up and supported in the community, over the long-term. 
 
Recommendations for future research   
• Further research regarding the effectiveness of adopting a family-centred approach to 
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the secondary prevention of stroke is required.  
• To date there is limited evidence available regarding the effectiveness, acceptability, 
feasibility and cost-effectiveness of secondary prevention lifestyle interventions. 
Therefore, there is a need for further investigation of aspects, which include the 
theoretical approach (including the factors that facilitate or hinder the initiation and 
maintenance of behaviour change), location, format and content of interventions.  
  
REFERENCES 
Babor TF, Higgins-Biddle JC, Saunders JB, Montiero MG (2001) AUDIT: The Alcohol use 
Disorders Identification Test, 2nd Edition.  World Health Organization, Department of Mental 
Health and Substance Dependence, Geneva 
Bassett C, Gilby N, Catto S (2008) Health Education Population Survey. Update from 2007 
Survey. NHS Health Scotland, Edinburgh 
Brunner EJ, Rees K, Ward K, 2007. Dietary advice for reducing cardiovascular risk. 
Cochrane Database of Systematic Reviews 4:  CD002128 
Burton C (2000) Living with stroke: a phenomenological study. Journal of Advanced Nursing 
32(2): 301-309 
Burton C, Gibbon B (2005) Expanding the role of the stroke nurse: a pragmatic clinical trial.  
Journal of Advanced Nursing 52(6): 640-650 
Campbell S, Moffatt R, Stamford B (2008) Smoking and smoking cessation: the relationship 
between cardiovascular disease and lipoprotein metabolism – a review.  Atherosclerosis 
20(2): 225-35 
Carroll K, Eliahoo J, Majeed A, Murad S (2001) Stroke incidence and risk factors in a 
population-based prospective cohort study. Estimates the incidence of first ever and recurrent 
 17 
strokes occurring in England and Wales and associations with risk factors. Health Statistics 
Quarterly, 12:18-26  
Chest, Heart and Stroke Scotland (CHSS) (2004) Reducing the risk of stroke.  [Patient 
Information Booklet, Stroke Series SS3] CHSS, Edinburgh 
Department of Health (2009) Health improvement: alcohol misuse. Available: 
http://www.dh.gov.uk/en/Publichealth/Healthimprovement/Alcoholmisuse/DH_000609 
[accessed 28.04.09] 
Ding EL, Mozaffarian D (2006) Optimal dietary habits for the prevention of stroke. Seminars 
in Neurology 26(1): 11-23 
Ellis G, Rodger J, McAlpine C, Langhorne P (2005) The impact of stroke nurse specialist 
input on risk factor modification: a randomised controlled trial [research letter].  Age and 
Ageing 34(4): 389-392 
Food Standards Agency (2007) The eatwell plate. Available:   http://www.eatwell.gov.uk/ 
[accessed 26.03.09] 
FOOD Trial Collaboration (2003) Poor nutritional status on admission predicts poor 
outcomes after stroke: observational data from the FOOD trial. Stroke 34: 140–56 
Galimanis A, Mono M, Arnold M, Nedeltchev K, Mattle H (2009) Lifestyle and stroke risk: a 
review.  Current Opinions in Neurology 22: 60-68 
Goldstein LB, Adams R, Alberts MJ, Appel LJ. Brass LM, Bushnell CD (2006) Primary 
Prevention of Ischaemic Stroke. A Guideline from the American Heart Association/American 
Stroke Association Council. Stroke 37: 1583-1633 
Gordon NF, Gulanick M, Costa F, Fletcher G, Franklin BA, Roth EJ, Shephard T (2004) 
Physical Activity and Exercise Recommendations for Stroke Survivors. An American Heart 
Association Scientific Statement. Stroke 35: 1230-1240 
Hankey G (2002) Stroke: Your questions answered.  Churchill-Livingstone, Edinburgh 
 18 
Hankey G, Spiesser J, Hakimi Z, Carita P, Gabriel S (2007)  Time frame and predictors of 
recovery from disability following recurrent ischemic stroke.  Neurology 68(3): 202-205 
Haskell WL, Lee I-M, Pate RR, Powell KE, Blair SN, Franklin BA, Macera CA, Heath GW, 
Thompson PD, Bauman A (2007) Physical Activity and Public Health. Updated 
Recommendation for Adults from the American College of Sports Medicine and the 
American Heart Association. Circulation 116: 1081-1093 
Healthcare Commission (2005) Survey of Patients 2005: Stroke. Commission for Healthcare 
Audit and Inspection, London   
Heuschmann P, Heidrish J, Wellman J (2007) Stroke mortality and morbidity attributable to 
passive smoking in Germany.  European Journal of Preventive Rehabilitation 14: 793-795 
Hodgson R, Alwyn T, John B, Thom B, Smith A (2001) The FAST Alcohol Screening Test. 
Alcohol and Alcoholism 37(1): 61-11 
ISWP (2008) National Clinical Guideline for Stroke, 3rd edn. London: Royal College of 
Physicians. 
Joubert J, Reid C, Barton D, Cumming T, McLean A, Joubert L, Barlow J, Ames D, Davis S 
(2008) Integrated care improves risk factor modification after stroke: initial results of the 
Integrated Care for the Reduction of Secondary Stroke Model. Journal of Neurology, 
Neurosurgery & Psychiatry 80: 279-284 
Lang T, Dowler E, Hunter DJ (2006) Review of the Scottish Diet Action Plan: Progress and 
Impacts 1996-2005. Edinburgh, NHS Health Scotland Available from:  
http://www.healthscotland.com/ 
Lawrence M, Kerr S, McVey C (2009a). A systematic review of the effectiveness of secondary 
prevention lifestyle interventions designed to change lifestyle behaviour following stroke. 
[protocol] Available from: http://www.joannabriggs.edu.au/protocols/Protocol298.pdf 
Lawrence M, Kerr S, Watson H, Jackson J, Brownlee M (2009b).  A survey of stroke 
 19 
nurses’ knowledge and practice regarding four secondary prevention lifestyle issues: tobacco 
use, alcohol consumption, diet and physical activity. British Journal of Neuroscience 
Nursing, in submission 
Lawrence M, Kerr SM, Watson HE (2008) Lifestyle information following stroke: listening to 
what patients and their families say. Final report to the Burdett Trust for Nursing. NMCH, 
Glasgow Caledonian University, Glasgow 
Lee CD, Folsom AR, Blair SN (2003) Physical Activity and Stroke Risk: A Meta-Analysis. 
Stroke 34: 2475-2482 
Lee P, Forey A (2006) Environmental tobacco smoke exposure and risk of stroke in non-
smokers: a review with meta-analysis.  Journal of Stroke and Cerebrovascular Disease 15: 
190-2001 
Lopez AD, Mathers CD, Ezatti M, Jamieson DT, Murray DJL (2006) Global Burden of 
Disease and Risk Factors. Oxford University Press and the World Bank, New 
York/Washington 
Mackay J, Mansah GA (2004) The atlas of heart disease and stroke. World Health 
Organization, Geneva 
Mathers CD, Lopez AD, Murray CJL (2006) The Burden of Disease and Mortality by 
Condition: Data, Methods, and Results for 2001. In: Mathers CD, Lopez AD, Ezzati M, 
Jamison DT, Murray CJL, eds. Global Burden of Disease and Risk Factors. Oxford 
University Press, New York: 45-93  
Medical Research Council (2008) Developing and evaluating complex interventions: new 
guidance. MRC Health Services and Public Health Research Board, London 
Miller WR, Rollnick S (2002) Motivational interviewing: Preparing people for change, 2nd 
ed., Guilford Press: New York  
 20 
Nelson M, Rejeski WJ, Blair SN, Duncan PW, Judge JO, King AC, Macera CA, Castaneda-
Sceppa C (2007) Physical Activity and Public Health in Older Adults. Recommendation from 
the American College of Sports Medicine and the American Heart Association. Circulation 
116: 1094-1105 
NHS Health Scotland (2007) An Atlas of tobacco smoking in Scotland: A report presenting 
estimated smoking prevalence and smoking attributable deaths within Scotland. NHS Health 
Scotland, Edinburgh. Available: http://wwwscotpho.org.uk [accessed 21.04.09] 
NHS Health Scotland (2004) Smoking cessation Guidelines for Scotland, NHS Health 
Scotland/ASH Scotland, Edinburgh 
NHS Health Scotland (2007) Smoking cessation update 2007, NHS Health Scotland/ASH 
Scotland, Edinburgh 
NHS Education for Scotland (NES) (2006) Stroke: Core Competencies for Healthcare Staff.  
NHS Education for Scotland, Edinburgh  
NHS IC (2009) Statistics on obesity, physical activity and diet: England, February 2009. 
Available: http://www.ic.nhs.uk/webfiles/publications/ [accessed 20.08.09] 
NHS IC (2008) The Health Survey for England 2007: Healthy lifestyles: knowledge, attitudes 
and behaviour.  Available: http://www.ic.nhs.uk/pubs/ [accessed 20.08.09] 
NICE (2008a) Smoking cessation services. Available: http://www.nice.org.uk/PH010 
[accessed 19.08.09] 
NICE (2008b) Cardiovascular assessment and the modification of blood lipids for the 
primary and secondary prevention of cardiovascular disease. Available:   
http://guidance.nice.org.uk/CG67 [accessed 20.08.09] 
NICE (2008c) Stroke: National Clinical guideline for diagnosis and initial management of 
acute stroke and transient ischaemic attack (TIA). NICE, London Available: 
http://www.nice.org.uk/nicemedia/ pdf/CG68FullGuideline.pdf [accessed 19.08.09] 
 21 
NICE (2007) Varenicline for smoking cessation: quick reference guide.  Available: 
http://www.nice.org.uk/nicemedia/pdf/TA123quickrefguide.pdf [accessed 19.08.09] 
NICE (2006) Brief interventions and referral for smoking cessation in primary care and 
other settings: quick reference guide. Available: http://www.gpiag.org/ [accessed 13.01.09] 
Nursing and Midwifery Council (2004) Standards of Proficiency for Specialist Community 
Public Health Nurses.  Available: http://www.nmc-uk.org [accessed 05.01.07] 
Office for National Statistics (2009) Drinking: Adults' Behaviour and Knowledge. NHS 
Information Centre for Health and Social Care, London 
Ovbiagele B, Saver J, Fredieu A, Suzuki S, McNair N, Dandekar R, Razinia T, Kidwell C 
(2004) PROTECT A coordinated stroke treatment program to prevent recurrent 
thromboembolic events. Neurology 63: 1217-1222 
Owens L, Gilmore IT, Pirmohamed M (2000) General practice nurses' knowledge of alcohol 
use and misuse: A questionnaire Survey, Alcohol and Alcoholism 35(3): 259–262 
Redfern J, McKevitt C, Wolfe C (2006) Risk management after stroke: the limits of a patient-
centred approach.  Health, Risk & Society 8(2): 123-141 
Rehm J (2006) Alcohol consumption, stroke and public health – an overlooked relation? 
Addiction 101: 1679-1681 
Reynolds K, Lewis B, Nolen JD, Kinney GL, Sathya B, He J (2003) Alcohol consumption 
and risk of stroke: a meta-analysis. Journal of the American Medical Association 289: 579-88 
Robinson S, Lader D (2007) General Household Survey 2007, Smoking and Drinking among 
Adults, 2007 Office for National Statistics, Cardiff Available: http://www.statistics.gov.uk/ 
[accessed 04.02.09] 
Rowat A, Lawrence M, Horsburgh D, Legg L, Smith LN (2009) Stroke Research Questions: 
A Nursing Perspective. British Journal of Nursing 18(2): 100 – 105 
 22 
Sacco R, Elkind M, Boden-Albala B, Lin I-F, Kargman DE, Hauser WA, Shea S, Paik MC 
(1999) The protective effect of moderate alcohol consumption on ischemic stroke. Journal of 
the American Medical Association 281(1): 53-60  
Sacco R, Adams R, Albers G, Alberts M, Benavente A, Furie K, Goldstein L, Gorelick P, 
Halperin J, Harbaugh R, Johnston C, Katzan I, Kelly-Hayes M, Kenton E, Marks M, 
Schwamm L, Tomsick T (2006)  Guidelines for prevention of stroke in patients with 
ischemic stroke or transient ischemic attack.  Stroke 37: 577-617 
Scottish Executive (2002) Coronary Heart Disease and Stroke Strategy for Scotland.  
Scottish Executive, Edinburgh 
Scottish Executive (2005) The Scottish Health Survey 2003. Edinburgh, Scottish Government    
Scottish Government (2008a) Health in Scotland 2007: Annual report of the Chief Medical 
Officer. Scottish Government, Edinburgh 
Scottish Government (2008b) Changing Scotland’s relationship with alcohol: a discussion 
paper on our strategic approach. Available: http://www.scotland.gov.uk/ [accessed 31.03.09] 
Scottish Health Statistics (2006) Table IS1:1996-2005. Available: 
http://www.isdscotland.org/ [accessed 11.12.06] 
Scottish Intercollegiate Guidelines Network (2007) SIGN 97: Risk estimation and the 
prevention of cardiovascular disease. SIGN, Edinburgh 
Scottish Intercollegiate Guidelines Network (2008) SIGN 108: Management of Patients with 
Stroke or TIA: Assessment, Investigation, Immediate Management and Secondary Prevention.  
SIGN, Edinburgh 
Sit J, Yip V, Ko S, Gun A, Lee J (2007) A quasi-experimental study on a community-based 
stroke prevention programme for clients with minor stroke.  Journal of Clinical Nursing 
16(2): 272-281 
 23 
Smith L, Lawrence M, Kerr S, Langhorne P, Lees K (2004) Informal Carers’ Experience of 
Caring for Stroke Survivors. Journal of Advanced Nursing 46(3): 235-244 
Stroke Association (2006) “Nobody told me …” Highlighting the importance of information 
for stroke survivors when they leave hospital.  Available: http://www.stroke.org.uk/  
[accessed 27.06.08] 
Visser-Meily A, Post M, Gorter J, Berklekom S, van den Bos T, Lindeman E (2006) 
Rehabilitation of stroke patients needs a family-centred approach. Disability and 
Rehabilitation 28(24): 1557-1561 
Wade D (2001) Social context as a focus for rehabilitation [editorial]. Clinical Rehabilitation 
15: 459-461 
Wendel-Vos GCW, Schult AJ, Feskens EJM, Boshuizen HC, Verschuren WMM, Saris 
WHM, Kromhout D (2004) Physical Activity and Stroke. A Meta-Analysis of Observational 
Data. International Journal of Epidemiology 33: 787-798 
Wilson PWF, Bozeman SR, Burton TM, Hoaglin DC, Ben-Joseph R, Pashos CL (2008) 
Prediction of first events of coronary heart disease and stroke with consideration of adiposity. 
Circulation 118: 124-130 
Worcester M, Stojcevsk, Z, Murphy B, Goble J (2003) Long-term behavioural outcomes after 
attendance at a secondary prevention clinic for cardiac patients. Journal of Cardiopulmonary 
Rehabilitation 23(6): 415-422 
